










Levee cnd-l.·all schemes designed 'IJith feet of 

freeboard with levees having a top width of feet and 

slo?ing 2-1/2 feet hcrizontal to one 

ReinforccJ wcce only space 

pronibited the use of levees. 

F. PL1\ti 

Alternative flood control measures 

?lans, channel levees and walls, 

of le7ees and walls with channel excev2tion, 

a diversion ?i?e along Huddy Creek the r emoval of 

Lake Brook was civided into five {SJ reaches 

Muddy Creek was civided (3} reaches as 

4. Afte r inspec t ing the site 

the su:vey, "it was determined thc:t floocin;: 

along 2rook, Sear Brook, and tcho Glen Bcoot wBs not severe 

enough justLfy a federel interest in providing flooo contccl 

meascres . bank3 tne=e are high 

chann=l are very steep . An initiel 

flooo protec:ion for all 

along Srook and Hucicy Creek were jcst.Lfied. llowever, 

an alte!r.acive of this nc:ur e woulc be ar.o 

socia!;.y unacce?ta!:>le in s. developed urban setting such as 
. 

t o !:>e in the study area . St r uctural ?ro-

tectior. for l, 3 anc 4 alon3 B: ook and 

1 nnd 3 Creek furtner con-

of flood 

would a highly B/C Ratio . 
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Low Leve 1 flooc control mea~urcs, such .as minor clearing 

and snagging, \"e:.-e invc.stiga t:ed. Ic \"as cetermin~d that such 

rneasu:.-es would only p~o:cct aq~insc flooding froc frequent 

stor~s, ~~en ea~~s~s ar€ ligh:est o~ no~-cxiste~t. 

woule .be corres?onc.:.nCilY lo\·:, yielcin~ extremely u:-t[avo:-c:.:!:>lc 

Benc=ic/Ccst ?.atios. 

Sch~~atic leyouts of t~e st=uctural alternctives investi

gatec a~c catc concernins non-seructu~al alt~rnatives are 

inclc=ee in A~tachment 5. 

G. .cE..=:.L :;sT~.T :£ 

P:-eliminary real. es~ate costs y.·er.; estimated by co~t~cti~g 

reaL es~~~e agc~cies in ~~e stucy anc aejoininq area to ce~er

mine ~~e cost o= simile= ?ro?erty on the market ~o= sale anc to 

Th~ 

real ~sta-:.e est.ir:.ates as incicatec belo~.; are consicerec rea.l

i stic bas:~ on ~he loca~ion ~nd type of prope~ty re~~~=ec . 

l . ?ermanc~t Easement 

2 . ~em?orary Easement 

$20,000/ acre 

S 2,000/ acrc 

H. DESCR:?TION ~.NC E'!~S'!' COST OF SCi-:!::<ES F't;R'.!'EEr: CC:·:s ~~!:RED 

l. Reach 2 o: Pasc.:!ck Brook begi~s C!t \-Ioocc lif= !.~ke Dc.!':i 

ane ::ows throus-h \vest~.o.•ooc ar:c Hillsdele ending at Ceca:.- Lane. 

Dam.!.ses st:stai:'lec f:.-om pasc flooes we=~ prima:.-ily res!c~~tial 

and c=::..-:~e=cial ~.o.·ith the a~e<! encorn~assing Lyons Avenue and the 

are~ su=:::.-ounding B::oadway, P.illsc.!le Avenue and Yeler i·:a~· , th.:: 

mos~ sev~=ely ci~~gec. 
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The 100-year design chann~l improvement for this reach 

would consist of dropping the existing stream invert four to 

five feet and p=oviding a channel top width ~anging from 70 to 

90 fee-!:. In o~cer to accorn. .. nodat:e -che _larger c hannel , five 

bridges '""ould have to be replaced inch:cing Brooksic\e Avenue, 

Broadway, Pate:::son Street, Hillsci.a~e Avenue and Erie Lacka.....-ann~ 

Railroad. Charm!!l excavation "iould begin downstream from Ceca::: 

Lane and e.nd at t he Woodcliff Lake Dam . This plan would h~ve 

tot al first cos-!: of $5,833 ,000. T~e 200-year desisn channel 

excavation woclc have the same ir.vert as the 100- year desi~n; 

the only diffe:::ence being t...'le c})annel top wid'-!:-~ ,..,o~ld · vary from 

90 to 110 feet . The Fairview ~v~~ue B~idge would be re~lacec 

~~ addition to ~~e five bridges me~tioned for the 100- yea= 

channel excavat.:.on. The totAl fi:::st cost for this plan Houle 

be S7,040,000. 

The 100-ysa::: wall and leve~ i~~rovement woulc provide 

protection with ~~lls up to ~ine =eet in height ane levees up 

~o ten feet in height. Interior c=aL~age requi~es the use of 

pum~ing st~tior.s to accommodate r~:of~ from 426 acres behinc 

t~e proposec s~=uctu~es . The f~=s:: cost for this p~an is 

estimated to be S8,890,000 . 

2 . Reach 5 of Pascack Brook ~gins ~t Lake Suzanne anc 

!'lows throu;h 5?::--ing Valley doHn to !..a~cnce St.:::-eet . Past 

!1oods have ca~s~c mostly resice~~ial carnages. Prope=ties 
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adjacent to Pascack Brook from Lake Suzar.ne do .... ·n to the l'ew 

Jersey anc Nc•.,r York Railro.ac anc the are~ surrounding 1-!eno:-ial 

Park have been camaqed severely in the past from floodins. 

Ch<!.nnel im;>rove1:0ent for this .r-each \,-ould lo\,·er the existing 

st:.r-cam inve::~ four to fl.ve feet. from Dl.:;:.ch Lc1nc to ~~~.:.n St.reet 

top widt~ .~"ocld average ~i::y feet in th: cl01.<-'llstream a=ac: and 

forty feet i:1 t~e ~?stre~rn section nal'i~c; i : . nect?ssary ;:o re-

pLace eight (8) b~ids~s. The total =i=st cost for ~ 100-year 

design channel irnprovcr.~e~t \-!OUld be $3,732,000. 

The 100-year ~~11 and levee plan cc~sis;:s of rei~=orceG 

concrete ";alls U:!' to eic;~t feet high a~c levees u;- to t2n feet 

high. 

only possible exceptio~ is ~~e u~iliza~ion of a po~ei~~ a=ea 

at ~~~o~i~l Park. The firs;: cost for ~~~s al~erna;:e is 

S8,637,000. 

3. Reach 2 of l-tucidy Creek is the f.:.nal arec. \·:i thiOl ~h~ 

study limits havin~ sufficie~t ciarnag~s to w~rrant furt~e~ 

inve s tiga ~ion. I~ beqi:1s a: the cross:.r.~ of :Koute 30?, ~lo\"5 

throush Pearl River a~d en~s ~t che Ne\: York-New Jersey 5~a:e 

line. Damages are restricte= to areas irnmeciately acjace~t 

to t-luddy Cr@ek an·c are mostly comr:~ercial . 

The p:?e cive~sior. \o.'O~l~ cive::-t \o,;a~er under a sto::-m flow 

into a 72" x 113 .. elliptical rein:orced concrete pipe a': the . 

intersection of t-~udcr Creek ar.c Route :30~. 'T'!le pipe \,lou!c be 
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p:aced aajaccnt to Route 304 and would discha~ge back into 

~~dy C~eek dow~s~re~m of the d2mage areas. It would have a 

C~?acity of 460 cfs ~nd for a 1 00- year storm would reduce the 

c~nnel flow ~o an allowable ~unt. The total first cos~ 

~~~_!ld be Sll 2 57 1 00 0 • 

The 100-year channel improvement for Reach 2 of Muddy 

C:-eek would consist of lowering tr.e existing invert by thre~ 

t= four feet anc widening a channel to a top width of 36· to 

4: =eet. It would be necessary to replace four (4} bridges, 

i.:.:::luding ~..Jashington J\ver.ue, west Central Avenue, Jefferson 

?.-:-~nue and a private .=oad . The total fi r st: cost. Houle be 

s_l333,ooo . 

Detailce estima~es o= f;~st cos~s for the ~lte=natives 

F=;viously discussed for Reaches 2 and 5 along Pasc;c~ Brook 

a::.-.5. 2 along Nucidy Creek are prese:n~d ~n Actachrne:lt 6. ?.lJ. 

eE::imates \"ere prepared using J4nuary 1977 price levels I 25~ 

i:= con tingencies, 15~ fo= engi~ee:-ing and design ane 10% =or 

s=?e~v~sion ~~d acm±nist.=ation. Composite mcps showing typical 

c=.an..'lel, and levee and wal l plans : or Pascack Brook anc Mucciv 

c=~ek are presented in At~achm~n~ 7 . 

.! • ECONOMICS 

The economics pe=tinent to the altern~tives investiqatee 

c=e CiscusseC in ~~ following paraq~~~hs. 
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1 . Annual Damaqes . The ave~age annu~l damag~s wQre dave1-

oped based on the Fre~~ency Curves in A~t~chment 2, the Rating 

Curves in A~tachment 3, and th~ Scage- Damage Curves in A~tach-

mcnt 8. The annual oama~es uncer both existing a~d improved 

concitio~s were calculatcc ~Y coo?uter. 

The average annual cam~ge proqrao used ~as develo?ed by 

the 1\:::rny Corps of £nginee=s Hydrologic Er:~ineering C~nt:er . 

Basically, the cc~2uter p:::os=a~ inputs three curves; the stage-

damage curve, t_'l,g s tage-cischarge curve, and the discharge-

frequency curve. lt combines these curves to develop a 

=requ~,cy-darnaga curve, a~c the~ integrates this to f~~d the 

average annu~~ c~~~qes. This calculat~o~ was done fo= each 

bank of each r~acn for existing concitions and for each 

scheme of improv~en~ investigated . 

The study a-ea was b~oken U? into five (5) reaches alon; 

Pascack B:::ook an~ t!'lrae (3) r~aches along MuC:C.y Creek . E.a.ch 

r each \vas fu=ther broke~ CO\-tr. by left and ric;ht banks. The 

average annual Caffiages alo~g P~scack Brook anc ~ucdy Creek ar; 

presented o~ t~e computer pr int-out shee~s inc~udec as Attach-

ment 9 . 

2. A~nual Benefits. T~e average annu~l benef1~s that 

w'Ould accrue ~s a. result o: p=oviding floOC. protection along 

Pascack Brook a~~ Mud~y C~eck in the reache~ selectee for fu~-

ther investig2tic~ are eiscusse~ in the following ?araqraphs. 
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a . Flood R~duction B~~efits . Flood reduction benc!i~s 

were se~zrate~ into the cate9orics of residcnti~l, commerci~l, 

industr:~l, cnc puolic anc include physical damages to lanos ar.d 

struccu:al develop~cnt/ the loss of business income, w~;es, and 

s~larie:, the inconveni~nce of traffic delays, ~no the cos~~ 

for eme:~ency 092~acions, cl~an-op, and restoration. 

as a re=ult of reducec !looo 'C3~~ges ur.der exis~ing conciti~~z 

were de~~lo?ed by computer and projected for future condit4d~s 

of oeve:opmen~, allowing fo~ growth in reEioenLial content~ ~y 

using a~ ~fflu~nce f~ctor . The affluence fa~to:, the benefi:E 

under existin~ conditions for each ~lternative, anc benefi;s 

under =~=ure co~ci~ions ~o~ ecch alte : native a ~ e ~r~sent~o i~ 

Attach~:1t 10. 

b . Ac~~~c~ Re~lacement o! Brio;es. T~e various ~l~~ = 

nativ~s 1nvestigat~d would r~oui:e the racor.s:ruct!on of c~r:~i~ 

bridges in th~ study c:ea. Since the r~pl~cewer.~ ot these 

struc~~:es as a projecc cost is actually extendln; the li:~ ~= 

these s ~ ructur~s with a reouctior. a: ~nnual =.ai~t~n~~ce co~~s, 

the ne~ re(h.:::::.ion is consiciered a b~nefit. ~'::t.;ch::lcnt ll s::c.:s 

benefi~~ attri~u~ec to th~ advanced re?lacemc~c of brloges cE!

culatec for th~ 3oger~ ~ill Soad 3ridge for the 100-y~~r ch~~~~l 

excav~tion alternative alons Pascack B:ook . This calcul~tion 

is ty;i=2l an~ ~as used to determine the advan::ed re?l~ce~c~~ 

benefic~ tor oche : bridges w~ich would oe r~placeo unc~r th~ 

variou:: oth(;t clte:-na:ives as inoicc:steci i"n the ta:>le in ;,tc~~:~-

men t 12.. 
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c. ~n~nol~~nt Benefits . The State of New York 

re?Qr~ed in its ? Ublicc. tion 1 ".Employment Trends " 1 da tee 1\uqus t 

1977 that in ~~1 areas of the State unem?loyment ~"as equal ~o 

or g~eacer tha~ 6 percent in Ju~e o= 1977 anc that ~~e con-

In aceition 1 the State o: 

Ne\ot Je~sey ;re;:>:::r~ ec i:! .its publica tio~ I .. Econol':liC l ncic~ ::or .. I 

d~tec 30 June !_977 tha~ all areas of New Jersey had unerr.?loy-

me.'"lt ::ates e~:ial to or s-reater than 6 . 9 ·percent in i1ay .of 1977 

and t~at co~~~=~~tior. employment was in a depressec perioc . 

On th~s basi~, ~~enployrne~t benefits ~~e inclucecl because of 

the h~~h rates c= une.~ployrnen~ in the area ar.d the av~ilability 

of co~structic:: ~abo::: . Unemployment bene! its, w!tich •-:oclc r e-

sult =~om the cc ~s~ructio~ of the various flood co~trol alter-

na~ives, were ce~e~i~ec in accordance with curre~t ~uicelines 

anC. ~e prese::-:.e=. in A~~achmer.t 12. 

3 . A~~~a: Costs . Annuc.l costs were based on a 6-3/S~ 

interes~ rate ~::::. a 100-ye~r amortization period . 

consicered tha~ cor.s~ractior. of either alternative coulc be . 
com?letee wi~~i:: two years and therefore interest curing 

co~struction ~~~ not i~cluded in the ~~nu~l costs . O~ra~ion 

~nc maintenan=E a~d ~ajar replacement COStS ~ere ecce~ t o ~~ 

annu~lizec ca?i~ai cos~s. 

J..ll ~S~l::-.a:~es are b.:!.sed on January 1977 price level: . 

Detai:ed brea~t~~ns of ~~~ual coscs for the alternative plans 
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4. Bene~it-Cost Ratio . The benefit-cost ratios for all 

al~ernatives conside=ed are presented in Attachment 14. 

J. ENVIRONMENTA~ 

The environnte:t tal concerns relative to the flooc cont.::-ol 

measures in,:es tiga1:ec in this s,;:udy are c!iscusse<i in de tai 1 

in Attachment lS . 

K. PUBL!C !}.'VOLVE!~E'NT 

An initial public mee t ing was held in Westwood, New Jersey 

on 30 A?ril 1975 at which time local i:;terests v1ere given t .hc 

opport~nity to exp~ess their concerns and to ide~tify water 

resource proble~s in ~e ent~re Eackensack River Basin. The 

input obtained from this meeting aidec i~ the preparation o f 
-

the Plan of Study and identified communities along Pascack 

....... Brook and tributaries as having the wors~ flood problem in the 

Hackensack River Bas;:t . Therefo=e stucy efforts were concen-

tratec in the Pascack Brook Basin . Other infor~l meetings 

are pla:med with t.Z,e floe>4 proble!l'l communi ties i:1 the basin to 

review ~e alterna~ives consideree in S~age I I investi~a~ion 

prior to cor:ducting che .Formulation Staqe Public l-ieeting. 

L. COORD!NATION 

Fede=al, S~ate a:td local governme~ts as well as·inte=ested 

groups and organizations wer2 advised of this s~udy's initia-

tion anc we=e requestec to fur:tish t~e Cor ps with any available 

data \o.'hich ....-ould assist in conducting tl'~is investigation . 

Prior to holcing a Plan Formulation Pub:ic Meeting , ~~e flood 
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control me~su:-..:E ..,·-:ich llece ir.v~~tigaced during tr. is Stac;e 

II study will ~! ~=ordinated ~i=~ local officials of the 

various Elocci F=c=:em comm~nitis~ . Feasible alte:natives 

Interior, Fist~~~ ~ildlife Ser~~ce for their rev~ew end 

and their ir.pc : :~ tne form ot ~:an~ing ~io le~t~:s. 7he 

purpose o1 che~- :steers is to ;:ovide data whict ~ill 

mak~ t:h~ .. alt.ec::-.;.~.:.·:c::s acce?ta~h fror.1 a Fish and itildlife 

standpoint . 

M. CONCLUSIO~ ;~: RECOMMENDAT:C~ 

Based cr. -:.:..s =indings of c::-. :.s Stage I! repor:, it has 

been cleter~~ne= ~~;t there is a :ederal interest :o provicie 

flood contrel ~~~ E~:es along PaE=ack Brook i~ tb~ a~ck~r.sack 

Rlver Gasin at ~~=:wood ancl E!l:sdal~, New Jersey. Th~ 

feasible al~er~~=~~e, consis~in; of channel excav;:ion, 

would reduce C : :: demages that -..ould result f!:'OI::. sto:ms 

greater tha~ t :~ :~o-year desis- flood . The fi : s: cost 

of th i s alte:n;:~~g is S5,883,o~: · and the annual :ost is 

5378,000. ~ne s~~~al benefits ::e S39,,000 whict ?rovi6e 
. 

a benefit-cost =:: =. o of 1.0..: . ~=-. this basis, it .:.s 

recornEended th!: ~ S~age Iii in~~s:igation be ini:iated 

to f~rther stu: ; :~e flooc 9rob:~m anc to develo~ flooc 

contro l m'!c:sur~ £ -· • more <1etail. ,. 

,·· ~ (\ p¥1 
U:.J ~· - ~ ·- ·<Jj t. i /.fl 

CLJ'I..:H: :: . 6~1J)~ 
Co lo:1c:, Corps of Eng inc =:-s 
Disc:i-~ cngi:1c~r 
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